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REMA RKS 



Claims U9, 4r». 4.n. a.?. 4©, so and 51 urw Mrii«»rid8d. Claim Is canoollod. CIcaimo 
39, 41 and 44 bif are pendinQ in tKiA ftpplication. 

Clafms 4S and 52 stand rejected under 3n U-S.C. § 112, first paragraph, as 
c:untaining subject matter which wa© not described in the apecifiriation In such a way as to 
enable on© skilled in llit^ art to which It pertains to make or uee the invention. The 
bxaminer fstat^A thftt the recited "redutjttiy liie theoretical decomposition rate to a lower 
actual dccompoaftion rate" hy edrlition of I laO or HzOg is not enabled because "Uie organic 
Bllicon precursor lo not in equilibrium with the at least one of HaO or HaOa" and because 
"there Is no reverse reaction eo an equilibrium cannot exist," (Action page n. ^errtion 3). 
The Examiner bases these $lateniente on applicant's admittod prior art reference 
IslamRaJa et at., whinh at page 722 sels forth uni-dueclional representations of proposed 
surface reactions. Applicant noten that the reaction paths set forth by Islam Raja are model 
reaotlone. as cpocificaliy noted by lolomRaJa in the arttcle'a title and in the article'^ text at, 
for example, page 723, first paragraph. linee 1-3. Applicant further notes that IsiamRaja 
sets forth one of a number of very dirrerianl iiioUel» Uiat have t^een proposed for silicon 
oxide depoeition from TGOa. 

Applicant reepoctfully dirccto tho txammere attention lo en ertirriA ftnr.ln;?ied 
herewith enlil)«»U "Cliernical Kinetics in Chemical Vapor Deposition: Growth of 6Hlcon 
Dioxide from Telratfllioxy^siiane (TEOS)", by IV/licha«l E. Coltrin et al.: Thin Solid Films 365 
{PQOO), paoes 251-2(33. Applicant has provided the Coltrin article to demonstt^te that there 
arc numerous alternative models to that suggested by laiamRaja. some ot which are 
discussed within Coltrfn* Some off ttie alternative models proposed for tho sillGon dioxido 
deposition from TEOS, such as the one set forth by Collriri at pacje 257, Table I and 
accompanying text, propose numerous gas phase and surface i-eactlons, each of which 
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can ba modolGd as roverslbla. Including tno product bfndlng roactton (eeo Table 1. reactron 
S&)* In adciilion, applicant nol«»$ ihaL rnullipje reacUons vvilhiii the Collrin rnoctet could 
potentially be affected by the addition of water or peroxide (see Table 1 , reactions Q2, Q4, 
f>7 ftrtrt RH). AQftin, Ooltiin'?* proprtAftrt mortfti iA one ot many yet tr» fift proven mnrtftrft. 
However, because there la no 3ingJe proven reaction mechanlam or aingle accepted model. 
It l8 Impoeelbld to etato with certainty that there Is no reverse reaction or that no equilibrium 
uun AcuurUin^ly. applicant resp<»clfully ri»quesLs wiLhdi'aweil of the § 112 lack of 

enablement rejection of claims 48 and 52. 

Claims 3S-41 , 44-46. 47 and 48-52 stand rejected under 35 U.S.C. § llli, first 
paragraph, as containing subjoct manor which was not described fn the cpeolfioatlon In 
such a way as to reasonably convey to one skilled in the relevant art that the inventor, at 
the tiine the application was filed, had p»osse'ss1on of the claimed invention. Th^ Examiner 
stales fhai the recitj?%fion "cnmprisinQ «t l^ant nhnut £1% hy volume" ot gaseous oxide ot a 
hydrogen has no basis because the speoification at pogo 1 0 and pago 1 2 goto upper limits 
for tho volume of gaseous oxide of hydrogen. Without admiBsion as to the propriety of the 
Examiner's re}ection, applicarU hau arn^nd«^d irideperid«»ril claims 39, 4T ar-kd 48 to recite a 
ga&^ou^ Oaude of hydrogen comprising from eibout 5% to about 50*3** by volume of th^ 
material fed into the reactor. Claim 4U has been cancelled. Accordingly, applicant 
recpectfuily requeete withdrawal of the § 1 1 2 rejection of Independent claims 39, 47 and 48 
and Ihe currefeEportUiiitj depviident clainis 41, 44-46 and 49-52 in the Examiner's next 
action. 

Cilalms 39. 41 and 44-52 stand rejected under 3t3 U.S.C. § 103(a> ao Doing 
un|3atcntab)o ovor Sukharov. U.S. Patent No. 5.7 1 0,079. An obviousness rejection 
requires 1 ) that there be a suggestion or motivation lu rriodiry the reference or to combine 
reference teachings. 2) that there be a reasonable expectation of si.icce.*w> and 3} fhft prior 
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art referenc© muet teach or sugger^t all me niftim limitairons. Claims 39, 41 unU ^-1-52 ar© 
aHowabre over Sukharev Tor at Icoot the reason mat Sukharov f^its to teach or »u«yest 
each and every Teeilure in any of thoeo claime. 

As amended, independent cJaim 39 recitee feeding at least one of HaO or HaOsinto 
a reactor, the at least one ot H3O or HaOs compiii£:iMM from about S% to about 60% of Iho 
material fed into tho roaotor and hfting added to the reactor In an absencf;^ uf tin external 
o;£one source. The amondment to claim J9 is support«rl by the specllicaljon ul, for 
example, page 9. lines 3-23; page 1 0. lines 3-1 5; pago 1 1 . lines 11-17 nnd p^pe 1 1 . line 22 
through page 12, Fin© 10. Sukharev dit>*(^ioses providing an organomotaliio precursor 
together with ozone into a OVD rM<^r ftnri exposing tho o^onu Iw ultraviolet radiation (cof. 
3. MnoB 26-32; and col. 7. linos 54-56). Sukharev feila tr> di$tclose or suggest the recited 
addfng frorrr about 5% to about 50% by volume Of at leaat one of H2O or HaOa to a realtor 
in an absenc<;f of an external ozone source. Independent claim 39 Is thoroforo not 
r«»ndered obvious by Sukharev and is allowable ov4i»r Qua ref«»rence. 

Dependent claim 40 hns bf%en cr^nof^lled. Dependent ciarm 45 has been arneridt^d 
!o recite a hot-wall reactor comprising an internal pressure from ahnut 100 mTorr to about 
3 Turr. Th« amendment to claim 46 Is supported by tho spocificatlon at. for example, page 
7, line 23 tlirough page 8, line 3. Dependent claim 46 has been amended to recite a cold- 
wall rAActor comprising an intemal pressure from about 10 Torr to about SO Torr. The 
amendment to claim 46 la aupported by the specification at, tor example, page 1 1 ; iinft.<^ 1 1 - 
13. Dependent daims 41 and ^^-AB are allowable over Sukharev tor at least tho rcooon 
that they depend from allowable base claim 39. 

Inrlepenrient claim 47 has been amended to iiecite feeding an oryaniu sillcxiri 
precursor and an additional quantity ot a gasftou.«% oxidA of hydrogen into a reactor from 
separate feed streams in an absence ot an external source of ozono. Independent claim 
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nr l9 airowablo for reasons ofmlfor to those diacueaerl nhnvA with retspect lo independent 
claim 39. 

Oependenl cluiiri 50, as amendecf, recrtQS a hot-wall reactor comprioiriQ on internal 
pr<*ssure from about 1 0O mTorr to about 3 Torr. Tlit* amendment to ctalm 50 Is supported 
by the apecificatton at, tor example, page 7, line 23 through pa^e 8, line 3- Dependent 
claim 51 . aSJ amended, recites a oold-well rftar-tor rx^mprlsing an internal pressure from 
about lO Turr to about eo Torr, Tho amondment to claim £>1 is eupported by thA 
.sp#»cif ir^tion at, lor example, fJiAu^ 1 1 , fines M - 1 3. Dependent ctaime 49-61 aro allowable 
over KiJkhftrftv for at least the reason that they depend from allowable base oJafm 47, 

A3 amended, independent claim renite.s placing a substrate within a hol-wall, fow- 
pressure chemical vapor deposition reactor comprising an internal pr^Afture from about 100 
mTorr to about 3 Tvtf, Tfi© amendment of claim AQ Is supported by the epecifloation at, lor 
Axample. page 7, Kne 23 Ihrougii p«:)u^ 8i Hne 3. Sukharev discloses a deposition process 
carried out a* aimospheric pressure (col 3, lines 63-65). Sukharev fails lo leacti ur tfugge»t 
tho recited hot- wall, low-pressure CVD reactor comprifsing an internal pressure from aboul 
TOO mTorr to about 3 Torr. Independent claim Is therefore allowable over Sukhnmv. 

Dependent claim 52 is allowable uvwr Sukharev for at least the reason thai It 
depends from allowable hai%e claim 48. 

Claims 3U. 41 and stand rejected under 35 U.S.C. § 103(a) as being 

unpatentable over Sukharev In view of Wolf. As discussed above, Sukharev talis to 
disclose wr !:HJUM«»st the claims 39 and 47 recited feeding a gaeeoue oxide of hydrogen into 
a low pressure chemical vapor deposition reactor in an absence of an external o^one 
source. Wolf discloses depositing silicon dioxide using low pressure chemical vapor 
deposition reactors (page 169). Wolf does not discleso or suggest the feeding a gaseous 
oxide of hydrogen into a luw pi»uBur» ufiemloal vapor deposition reactor In an absence of 
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Ctrl ijxternaj source of ozone. Ao combined, Uukharf^v and Wolf fail lo disclose or uus^Mest 
the cJaim 39 and claim ^7 recited feoding a quantity of gaseous oxide rrf hydrogen inlo «• 
low preAfiure CVD reactor ir» art absence of an external ©ourco of ozone. Independent 
claims 3U and 47 ere therefore allowable over Ihe curnbination of Sukharov and Wolf. 

Dependent claims 41, 44-4n enrl ^9-51 are allowable over the combination of 
Sukharev and Wolf for at Jeaat the reaenn that *hey depend frx>m correspondiriy base 
claims 39 «rid 17. 

As discussed above, Sukharev fafis to dl&clo&e or suggcot tho claim 4a recited 
placing e substrete wtthin a hot-wall, low-pressure CVD rwaulur comprising an Intomal 
pro&Guro from obout lOO mTorr to about 3 Torr. Independent claim 48 further recites 
feeding a gaseous oxide of hydrogen into the hot-wail. low-preAAure CVD reactor. Wolf 
does not disclose or 4«us4C|cjst the recited feeding a gasooue oxide of hydrogen into a hot- 
well, low-pressure CVD i^aclor coirtprising an internal pressure from about 100 mTorr to 
about 3 Torr. The combination of Sukharev and Wolf fails to disclose or s>uy!je{5t Ihe 
rccltod feeding of a gaseous oxide of hydrogen into a hot-wall, lr>w-pressure CVD reactor 
comprising an Internal preceuro of from about iui> mTorr to about 3 Torr independent 
claim 48 is therefore not rendered obvious by Sukharev as combined with Wolf and fa 
A I Iowa Hie over this combination ol refeierit^et^. 

Dependent claim 52 is allowehle over the nombination of Sukharev and Wotf for at 
least the reason that It depends from allowable base claim 48. 

For the reasons discussed above, claims 39. "11. and n4-52 are atiowablo. 
Accordingly, applicant respectfully requests formal allowance of clain-is 39, 41 , and 44-52 in 
the Examiner's next action. 
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Heapecttulty auhmitted. 



Dated: vT^^^^ P; .^^ ^^ By: /^^^^^^ / .^-jC^t^ 

.i6nnit«r/r, T/»y>^r, Ph JET. ^ 



e^no/o^ufi^i?: Article "Chemical Klnotlcs In Chomloal Vapor Deposition: Growth of «iMr.rtn 
Dioxide from l etreethovyftilrtne (TCOS>, Coltin et al. Thin Solfd Films 365 (2000) 251-263. 
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Title: Somlconductor Proceaaing Mexhoas of Chemical Vapor uepositing hic:>p on a 



VERSION WITH MARKINGS TO SHOW CHANGES MADE AC COMPAMVIN^^Cg 
In the Claims 

The claims have been amended follows. Underlin^^ indiculi:} liivt^rtione and 
otr i hoomo indicate deletions. 

39. <Arn«ridBd) A eemfconductor prooc&sfng method of depositing SlOa on a 
substrate wlLhin a low pr&ssure chemical vapor deposition reactor comprleing feodlng at 
least one of HaQ and I laOa into the low pressure chemical vapor deposition reactor while 
feeding an organic silicon precursor, w»>ero i n the at least or>e ot M3O and I l^iOo i« bet no fed 
into the reactor separately from the organic eilicon precursor, and eomprisi nq_ from 
oompriooo at i oaot a bout 5% to about 30% by volume of Ihe nialerial fed into the reactor. 
the f^t least on a eyf HaO and HctOo being added to the reactor in an absence or ^1 wxl^rnal 
ozono souroe and being end under oonri i t i onn w h i nh lirn effective to reduce formation of 
undeefred reaction Intermediates of the organic silicon prccuracr which form at higher 
topogi^aphical eievaUoii^ on (he sub^itrate tfian would otherwise occur without tfie feeding 
nt the fit least one of H^O and I l^Os into the reactor under otherwise identical depositing 
conditions^. 



SLibstrate 
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I njootod Inio iho roaotw . 

'le. (Amended) The 3emfconductor procesAing method of Clatm 39, whurein the 
cl-nswTiivtal viflpor deposltfon reactor iB a hut wall reactor com prl3 1 no ftn internal pressure from 
about 100 mTorr to about 3 Tot r . 

46. (Amended) '\ ho aemlcondurttrir proces3ir>g method of Cl^lm 39, wtierein Ihe 
cli«»riiica] vapor deposition reactor \& a cold wall reactor comorisina an Internet nressLire 
frorfi aUput IPTorr to ab out SO Terr . 
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47. {Amended) A &emroonductor processing melhod of chuinlcal vapor 
depositing Sj02 on a substrate comprising: 

placing a subotrate within a low preaaure ohftmical v^por depo-sitlon reactor; 

feeding an organlo silicon procuroor into me low pressure cTiemical vapor deposition 
reacLor having lh» substrate positioned therein under conditions effective to deoomposo 
the precursor into QIOs which deposrts on the substrate and inlo a gjas^uus oxide of 
hydrogen; and 

feeding an additional quantity of the gEtseoua oxide of hydrogen info the low 
pressure chemical vapor deposition reactor whilo feodln© the organic slircon precursor Into 
the reactor, the additional quantity wniprisiny frofn le a«t al:>out 5% to at>ou t 50% by 
volume of the meferi/il #^»d into the reactor, wherein the organic silicon precursor and the 
additional quantity of the gaseous oxide of hydrogen are fed into the reactor from sep/^rate 
feed etroarrte tn an absenoe of an cxtcrnat ozono oourco. tho additional Quantity of the 
Qaeeoutf oxidw oF tivdruuen b olnu and under conditions whioh aro ctfootlvo to reduce 
formation of imdesired ineactton Intermediates of the orgaiiic jSilioori prvcrursoi whidi form at 
higher topographical elevatrons on the euhAtrete then would otherwise occur without the 
feeding of tho additional quantity of the gasoouo oxtde of hrydrooen at l OQOt ono of HJD and 
Hj^Sa ^ into the reactor under otherwise Identical depositing condlilonG. 



Received from < 5098383424 > at 3/7/02 2:55:55 PM [Eastern Standard Timef 



12:00 



FROM 




TO 



76«130' 




I22>*<1098«1V03 



P. lS/32 



48. (Amonded) A QCmfconductor processino method of chi^rnttju) vapor 
rfftp*^srting SiOa on «i substrate comprising! 

placing a substrate within a hoUwall. luw-preseuro chemical vapor depoart ion reactor 
COmprlaInQ an intftmal nressur e from abuuL 10Q rnTorr to about 3 Torr: 

tcoding an orgflnfn ftiliron precursor Into th© hot waH, fow-piisiBuure chsmfoal vapor 
depoBition roactor having th© substrate positioned therein; 

re«Uiri<3 an additional quantity of the gascoua oxide of hydrogen intf> thA hot wall, low 
pressure chemical vapor deposition reaclur wiiilt* feeding the organic silicon precursor into 
th© reactor, wherein thf* organic silicon precursor and Uie additional quanttty of th© 
gasoouo oxido of hydrogen are terl into the reactor from separate feed streams, lht:» 
additional quantity comprising from at least about b^o to at>out 50% hy vnlumn of the 
niali^iial fed into the reactor; and 

providing conditions effective to decompost;! liiu precursor Into SIO2 at a theoretical 
decomposition rate, the aridftionai miantHy of gaseous oxide of hydrogian r^aducinu and 
o ffootivo to oauDO tho add i t i ona l guont i ty ' of g ft R<»nu ft oy i rt i!» of hydrogen to roduco the 
theoretical decomposmon ratoxo a lower actual decomposition mte, the reducing a function 
or al ftf a^l iM^rne of the additional quantity of gaseous oxide of hydrogen reducfng formation 
of undesired reaction intermediates of the organic silicon precursor which form at higher 
topographical elevations on the substrate than woiitrf otherwi.sA oncur without th^ fe«^ding 
of the at loaot one of H2O and l-bO:;; into tho hot- wall, low-prassure chemical vapor 
deposition r«»aclur under olli^/rwise identical depositing conditions. 
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50. <Aiir»riUed> The eem (conductor processing method of Claim at, winArAin *hA 
chemlcEil vapor depO!»iliuii r&actor is a hotwaM reactor comortelng an Intomal PtBSSure from 
flhout 1 0O mTorr to about 3 Torr . 

51 . (Amondod) Tho oamioonductor pro^AninQ method of Claim 47, wherein th© 
chornical vE^pur dspoBitlon reactor lo a cold waK reootor oompriainQ an internal pressure 
from about 10 Turr lo abou t SO Torr. 

-END OF DOCUMENT- 
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